Field enission (F9i1) has been used to study the behaviour of Pt-Rh surfaces towards adsorption of nitrosen and CO. Adsorption of CO on a Pt-Rh (50%:50%)
INTRODUCTION
Platinum and rhodium are used as catalysts for a large number of reactions.
Eoth metals form the principal constituents of the catalytic converters, used to suppress the air pollution by automobiles. In order to understand the superiour properties of the 'three way' catalysts in the reactions involving nitric oxide, it is of interest to compare the chemical properties of Pt-Rh alloy surfaces with those of pure Pt and pure Rh surfaces.
Although much work has already been done on supported Pt-Rh catalysts (l), on single crystal (2, 3) and also on polycrystalline Rh and Pt surfaces (4, 5) , literature data concerning well defined Pt-Rh alloy surfaces are very scarce.
ToF Atom Probe measurements by Ahmad and Tsong (6) In Our laboratory FEN has been used in the past to study the adsorption properties of pure Pt and Rh surfaces (9, 10, 11) . In the present work some FEM results, obtained on two Pt-Rh alloys, one with 50 atom%Pt and the other 12 atom %Pt in the bulk, are described. The results suggest that the surface composition and, hence, the chemical properties of atomically rough surfaces Vary drastically with the annealing temperature. In order to obtain. some information about the surface composition of Our Pt-Rh FEM tips, nitrogen and CO were used to titrate the surface. These molecules are very suited to that purpose since the work function changes, produced by nitrogen and CO differ significantly (9) .
The experiments were carried out in a conventional U.A.V.
apparatus equipped -10 with a glass field emission microscope. Base pressure was better than 2*10. mbar. The purity of the used gases was better than 99.997%. Emitters were 
RESULTS
Experiments of CO adsorption at 80K on a Pt-Rh (50%:50%) FE tip, annealed at 1600K, showed a A @ of +0.35eV after saturation with CO. This should be compared to a value of 0.35eV (12) for CO on pure platinun and 1.4eV for CO on pure rhodium (13) . The changes in FEM pattern observed during exposure to CO, were similar to those published for Pt (12) and quite different to those found for 2h. Adsorption of CO on Xh (13) causes a relative increase of emission on the surfaces around (221) and (211).
Adsorption of CO on platinum causes a more isotropic decrease in emission from the different surfaces of the tip.
Pt-Rh showed a small relative decrease in emission on the stepped surfaces between the (111) and the (100) surface (Fig.1) . The relative work function change for a clean Pt-Rh (12%:88%) tip was measured as a function of the annealing temperature. Between lOOOK and 1200K, a change in work function of -0.3eV was measured (Fig.2 ).
Al1 work function values
shown are relative to the work function of the clean tip, annealed at 1450K.
Similar measurements with Rh tips showed that the work function of a Rh tip was independent of the annealing temperature within experimentel accuracy (0.05 eV).
The work function change as a result of nitrogen adsorption at 80R on a Pt-Rh (12%:38%) tip varies with the annealing temperature as is shown in Fig.3 .
Nitrogen adsorption causes an increase in emission on Pt. On Rh, however, the enission decreases upon nitrogen adsorption. For Pt-Rh a decrease in emission is observed upon exposure of the tip to nitrogen.
The changes in the field emission pattern upon adsorption of nitrogen were not very drastic and similar to those reported for Pt tips (11) .
A relative decrease in intensity was observed on the stepped surfaces between the (111) and the (100) surface (Fig,.l) . Adsorption induced segregation effects are not likely because of the rather weak binding between nitrogenmolecules and the Pt or 9h surface atoms. Comparison of Fig.2 and Fig.3 shows a difference of about lOOK in the temperature at which the largest effect was found (around 1000K). Since the two series of experiments were carried out on two different Pt-Rh(12%:88%) tips, this effect can be due to an error in the temperature talibration of the filaments.
Conclusions
In conclusion, the observed variation of the work function of a Pt-Bh(12%:88%)
emitter, conbined with the work function changes, produced by nitrogen 
